Recognition of importance of human teeth in personal identification has been recognized from time immemorial. In any natural calamity or man-made catastrophe identification of an individual is of paramount importance. Here tooth plays an important role as it is the last one to get affected in a disaster due to its durable nature and good survival rate. This information comes under the aegis of forensic odontology and is of paramount importance from legal and social viewpoints. This analysis uses highly informative genetic markers and can be carried out easily in a typical forensic lab oratory. The SRY gene marker (sex determining region Y) is a sex-determining gene on the Y chromosome in the therians (placental mammals and marsupials) and this gene marker is considered as a signature gene to differentiate the male from female sex chromosome. The detection of SRY gene in the DNA from a forensic sample can be confirmatory to type the gender as male. This study was taken up to identify the viability of human tooth pulp by identification of SRY gene in gender determination.
INTRODUCTION
Human identification is the mainstay of civilization. Recognition of importance of human teeth in personal identification has been recognized from time immemorial. In any natural calamity or man-made catastrophe identification of an individual is of paramount importance. Here, tooth plays an important role as it is the last one to get affected in a disaster due to its durable nature and good survival rate. Through the aegis astute dental clinicians, anthropologists have used teeth to identify the sex, race, age and lifestyles. The ubiquitous availability of mass dental care in the civilized countries of today in conjunction with maintenance of dental records has served to enhance the specificity of the dental examination as a tool in identification. This information comes under the aegis of forensic odontology and is of paramount importance from legal and social viewpoints.
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Louis Pasteur once remarked that 'chance favors the prepared mind'. The annals of science provide numerous examples of serendipitous discoveries. Conventionally as with other fields of science, gender identification also has evolved overtime from use of simple visual/clinical methods to the use of advanced techniques like polymerase chain reaction (PCR). PCR, first described by Kary Mullis was developed for determining the identity of a specific nucleotide along the stretch of DNA. The discovery of PCR has been a revolutionary breakthrough as it is now possible to amplify copies of specific DNA from very small amounts of source materials.
Sex determination is an integral part of characterization of forensic samples containing genomic DNA. The ultimate goal of forensic analysis is to obtain a positive identification from the biological evidence sample. PCR offers an efficient and sensitive method for sex determination by amplifying gender specific sequences. This analysis uses highly informative genetic markers and can be carried out easily in a typical forensic lab oratory. The SRY gene marker (sex determining region Y) is a sexdetermining gene on the Y chromosome in the therians (placental mammals and marsupials) and this gene marker is considered as a signature gene to differentiate the male from female sex chromosome. The detection of SRY gene in the DNA from a forensic sample can be confirmatory to type the gender as male. Bearing this information in mind, the following single blind pilot study has been undertaken to ascertain the viability of PCR in identifying this SRY gene marker for sex determination using the human dental pulp.
AIMS AND OBJECTIVES
The aims and objectives of our study were as follows: 1. To establish a simple, cost-effective protocol for DNA isolation from dental pulp and to demonstrate the utility of dental pulp as a source of DNA. 2. To establish a reproducible, simple and standardized protocol for gender determination by PCR based amplification for SRY gene. 3. To assess the viability of human dental pulp as a source for DNA, based on the duration of availability of the tissue.
MATERIALS AND METHODS
The materials and methods used in our study were: 4 . The tissue samples were weighed and 25 mg of the sample were taken in an individualized and labeled Eppendorf tubes for the DNA analysis. 5. DNA analysis was done by using Qiagen DNA Kit. 6. After the DNA extraction was done, gel electrophoresis is run so as to visualize the amount and concentration of DNA extracted under Nanodrop ND 1000 spectrophotometer. 7. The PCR allows specific DNA sequences to be copied or amplified over a million fold in a simple enzymatic reaction. DNA corresponding to genes or fragments of genes can be amplified from samples of genomic DNA. 8. ABI Verti PCR machine was used and the primers used for the PCR of SRY gene analysis were: SRY F and SRY R primers-Taq PCR master mix (Kapa Biosystems) 9. SRY forward primers-GCG ACC CAT GAA CGC ATT SRY, reverse primers-AGT TTC GCA TTC TGG GAT TCT CT, probe sequence used-FAM TGG TCT CGC GAT CAG AGG CGC-TAMR 10. PCR cycle consisted of:
• Initial denaturation-94ºC for 1 minute • Annealing-35 cycles at 66ºC for 45 seconds • Extension-72ºC for 1 minute 11. The products of the PCR were then run on a GDS system so as to confirm the presence of a gene in a specific sample. The GDS consists of a UV visualizer which is connected to a computer, where the results could be visualized, analyzed and stored.
RESULTS
The average yield of the DNA obtained based on the different duration of sample was 27.32 ng/μl. Statistical analysis showed that the storage time had no correlation on the DNA yield. The results on the gel showed the presence of Y specific bands at 500 base pairs. Males were distinguished from females by the presence of bands. Thus, the gender from the unknown samples was determined with 100% accuracy (Tables 1 and 2 ). In our study we have used 25 mg of the pulp tissue sample and the DNA yield was 25 to 27 ng/μl irrespective of the storage time. The amount of DNA was measured by spectrophotometer, as reported in previous studies. Even the minute traces of human DNA are sufficient to amplify a specific gene target using PCR. 5 Concentration of DNA was done by nano view apparatus and quantification of the extracted DNA was done by nano drop ND1000 spectrophotometer. DNA based gender determination can be performed using different sex markers, such as AMEL, DXZ4 gene, SRY, etc. In humans, sex determining region of the Y chromosome (SRY) is responsible for the development of the male characters and hence, detection of
DISCUSSION

Viability of Human Dental Pulp in Determination of Sex of an Individual by Identifying SRY Gene through DNA Analysis
JIAOMR the same can help distinguish an authentic male DNA sample from a female DNA sample. 6 In our study, we were able to determine gender of all the 20 teeth pulp samples by detecting the SRY gene or region with 100% accuracy, irrespective of the storage time. Garcia et al 7 obtained DNA from 570 teeth that were subjected to aging and different environmental factors and found best results from 10 to 30 years old teeth. So far, the most commonly used gene for determination of gender is AMEL. Ajay et al 8 reported the use of AMEL gene from DNA extracted from dental pulp tissue. 8 Murakami et al 9 used dried extirpated pulp for DNA analysis and DNA fingerprinting with a Y specific probe. 9 He accurately determined the sex from DNA specimen from pulp of a freshly extracted tooth and from a tooth that was extracted 21 months back. Sivagami et al 10 retrieved DNA from dental hard tissues to determine AMEL gene using PCR based amplification of amelogenin segment and found complete specificity for sex determination by using ultrasonication method so as to yield highest amounts of DNA. Kashyap et al 11 reported 0.23% failure rate in amelogenin-based typing among Indian population. According to them, a Y specific locus should routinely be included along with an X-specific marker in forensic sex typing. It has been found that sometimes AMEL assay may not be indicative of gender assignment due to its deletions. 12 Kastelic et al 13 conducted a study using 115 male samples to Negative  8  Male  Positive  9  Male  Positive  10  Male  Positive  11  Male  Positive  12  Female  Negative  13  Female  Negative  14  Male  Positive  15  Female  Negative  16  Male  Positive  17  Male  Positive  18  Male  Positive  19  Male  Positive  20 Male Positive determine the validation of SRY marker for forensic case work and found no gender discrepancy. They also found that reliable male gender identification was possible with the DNA quantity of 125 pg. The robustness was detected with the low amounts of male DNA amidst high concentration of female DNA which can be typed with the SRY male gender marker assay. 13 Thus, successful DNA typing from forensic samples for SRY male gender marker can be performed using the commercially available STR kits and is sensitive and reliable. Through our study, we have been able to isolate DNA from dental pulp so as to achieve a simple, reproducible and standardized protocol for gender determination by PCR-based amplification for SRY gene. We also found that DNA from a pulp tissue is viable even after the duration of 8 to 9 months and were able to establish 100% accuracy in gender identification through SRY gene.
CONCLUSION
Identification is the establishment of a person's individuality. Proper identification of the dead is required for legal and humanitarian reasons. Analysis of DNA has revolutionized the field of gender determination and identification of an individual has become easier. DNA can be extracted from a human tooth pulp irrespective of the storage time and gender can be identified using PCR for the amplification of specific sex-related gene with 100% accuracy. Studies with extensive sample size and longer duration of storage have to be carried out to solve many challenging cases involving individual identification. Thus, in badly burnt, traumatized, decomposed and skeletonized remains, the tooth would withstand the sands of time!
